INTRODUCTION
Even though frequency of exposure is a major determinant to advertising effectiveness, it still remains a relatively unexplored variable in the realm of web advertising. Perhaps, this is because the impact of frequency of exposure on the web is difficult to track with any degree of accuracy, especially given the complication of clutter on modern-day websites. Although frequency has been extensively researched in advertising over the last several decades, its exact role in terms of advertising effectiveness is difficult to
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assess (Pechmann & Stewart, 1988) . It might be because there are too many variables that mediate the effects of frequency such as types of media, creative executions, and exposure environments, to name only a few. Needless to say, understanding the function of frequency on advertising effectiveness is theoretically and practically important. Nevertheless, empirical research on the function of frequency in advertising is very limited to date, especially in the web advertising environment.
Unlike frequency, advertising clutter has generally been viewed as a factor inhibiting (rather than enhancing) advertising effectiveness, in terms of both memory (Webb & Ray, 1979; Mord & Gilson, 1985) and attitude toward ads (Ha, 1996; Speck & Elliott, 1997) . However, research has shown that the negative effects of clutter are often conditioned by other variables such as brand familiarity (Webb, 1979) , individual differences (Ha) , length of advertisement (Mord & Gilson) , and involvement (Cobb, 1985) . The current investigation is an attempt to pinpoint the distinct as well as combinatory effects of frequency and clutter in a typical web advertising environment.
Effects of Frequency/Repetition on Advertising Response
The emphasis on frequency in advertising comes primarily from the general belief that repetition will increase advertising effectiveness in terms of recall and recognition of the message (Cacioppo & Petty, 1979; Belch, 1982) and affect message recipients' attitudes toward a brand or purchase intention (Cacioppo & Petty, 1979 , 1980 . The general belief that repetition will increase memory of the message can be explained in terms of accessibility of the information (Higgins, 1996) . Thus, repeated exposure to the same ads can result in higher accessibility of information relevant to those particular ads and, thereby, increase the likelihood that the stored information can be activated.
Perhaps the most popular theories to explain the function of repetition are the three-hit theory (Krugman, 1972) and the two-factor theory (Berlyne, 1970) . For example, the three-hit theory posits that an ad reaches maximum effectiveness at the third exposure. Krugman further argued that "there is no such thing as a fourth exposure psychologically; rather, fours, fives, etc., are just repeats of the third-exposure effect." Thus, the three-hit theory can be thought of as an S-shaped response curve. On the other hand, the two-factor theory by Berlyne predicts an inverted-U curve as a function of frequency in advertising effectiveness. According to this theory, advertising repetition can take the form of an inverted-U curve in which there are two separate opposing psychological processes operating simultaneously: "positive habituation" and "tedium." Berlyne argues that positive habituation can lead to an increase in affect with diminishing returns of each additional exposure, while tedium sets in as a result of repetitive exposure, which would decrease affect gradually. Similar explanations of an inverted-U curve function of repetition were proposed by Cacioppo and Petty's (1979) dual processing model of attitudes and by Pechmann and Stewart's (1988) two-stage learning model. Pechmann and Stewart also explain the inverted-U curve response of advertising in terms of "wearin" and "wearout." According to them, in the first stage, wearin occurs during approximately the first three exposures, whereas at the third exposure, positive thoughts finally outnumber negative thoughts. The second stage begins with approximately the fourth exposure where message recipients become bored. As a result, message recipients generate negative repetition-related thoughts, undermining the persuasive impact of the advertisement.
Much of the research on effects of advertisement frequency is restricted to traditional mass media. At this time, it is not clear how the frequency of exposure affects advertising effectiveness in the web environment. One study by Johnson and Neath (1999) showed that repetition of a banner ad within multiple webpages can improve memory of less familiar as well as familiar brands. The findings from this study, along with theory and research pertaining to frequency effects on memory of traditional media advertisements (Rethans, Swasy, & Marks, 1986) , lead us to propose the following hypotheses: Past research has also demonstrated that frequency can affect attitudes and behavior of message recipients. The mere exposure effect (Zajonc, 1968) , for example, posits that a mere increase in frequency of exposure to stimuli would increase positive affect toward those stimuli. A meta-analysis performed by Bornstein (1989) indicated that the mere exposure effect is a "robust" phenomenon in human cognition and that preferences could be formed without conscious awareness of preference-formation. Further, researchers have demonstrated that advertising repetition can encourage a consumer to have a more favorable attitudes toward the brand and buying decision, even when the consumer cannot recall being exposed to the advertisement (Janiszewski, 1993; Shapiro, McInnis, & Heckler, 1997) . Janiszewski, for example, found that incidental exposure to an advertising message could increase consumers' liking for the ad and brand even if they failed to recognize the ad they saw. Some researchers (c.f., Murphy & Zajonc, 1993) have suggested that affective and cognitive processing could be separated and handled by different neurological systems, and affective processing could be accomplished without cognitive processing. The effects of mere exposure, however, are not necessarily linear. Zajonc (1968) reported that there is a saturation point where the effects of mere exposure reach a "plateau." A follow-up investigation by Kail and Freeman (1973) supported Zajonc's study by indicating a decrease in affective response that resulted in the inverted-U curve formulation. In a review of more than 200 studies, Bornstein (1989) concluded that the data showed a non-linear effect of mere exposure. He argued that, after about 10 to 20 exposures, the effects of mere exposure begin diminishing.
Although there is still a lot of debate as to the precise location of the threshold point at which the effects of frequency begin to decline, researchers in general agree that frequency can have a positive impact on attitude toward ad, attitude toward brand (Cacioppo & Petty, 1979; Mitchell & Olson, 1981; Rethans et al., 1986) and purchase intention (Cacioppo & Petty, 1979; Mitchell & Olson; Belch, 1982; Rethans et al.; Machleit & Wilson, 1988) . Therefore, we propose that: 
Effects of Clutter on Advertising Response
Contrary to the effects of repetition, advertising clutter has been traditionally viewed as a threat to advertising effectiveness (Webb & Ray, 1979; Mord & Gilson, 1985; Ray & Webb, 1986) . One of the problems of today's internet is that there is simply too much information to view on a given topic. Furthermore, many websites feature numerous banner ads on a single page, occupying all parts of the screen, leading to concerns about ad clutter on websites.
Since websites are cluttered with banner ads, such excessive amounts of advertising information may overload consumers with a large quantity of information, much more than what they can handle (Mord & Gilson; Ray & Webb, 1986; Razzouk & Seitz, 2003; Rosenkrans, 2006; 2007; . Although human beings can process multiple pieces of information simultaneously, advertising clutter on the internet can test users' cognitive capacity and, thereby, affect advertising effectiveness. According to industry estimates, U.S. consumers are exposed to up to five thousand advertising messages every day, many of them internet-based marketing appeals (Gurȃu, 2000) . This raises serious concerns regarding clutter and cognitive capacity. According to Conklin (1987) , when internet users are faced with a large number of choices, then "these choices could engender a certain overhead of metalevel decision making." He calls this "cognitive overload." In fact, Johnassen and Wang (1993) have identified the cognitive overload phenomenon as a common problem in the internet environment.
When users on the internet face cognitive overload, they usually find a way to cope with it. Feinberg and Murphy (2000) argue that users may simply reduce cognitive strain by dumping parts of information, rather than trying to find a way to efficiently process all the information that led to the cognitive load in the first place. Given the complexity of the webpage structure that combines various informational elements in one page, advertising clutter on the web can be a factor contributing to user's cognitive overload.
In addition to the cognitive overload phenomenon, the negative effects of ad clutter on websites can be explained in terms of interference theory. McGeoch (1942) suggested that competing messages interfere with one another and inhibit human learning. In other words, learning new information can interfere with information previously learned, that is, "retroactive interference," or vice versa, that is, "proactive interference" (McGeoch, 1942) . It may be argued, then, that cluttered ads in some sense compete with each other or with other elements in a webpage to be processed by users, even when brands in the ads on a webpage do not belong to the same category, as is often the case. Given the nature of the web that often displays multiple banners with same sizes and shapes, ad clutter can hinder the processing of information contained in a specific banner. It is possible that the similarity of the ads in the same vehicle can cause interference between the ads, thereby adversely affecting the memory of the ads. Given that the majority of the literature suggests a negative impact of ad clutter on memory, we propose:
Ad clutter will have a negative impact on (a) ad recall and (b) ad recognition.
So far, little empirical research is available for the impact of ad clutter on attitudinal and behavioral outcomes. Ha (1996) found that magazine ad clutter negatively affects attitudes toward advertising. In a study of magazine and television advertising clutter, Speck and Elliott (1997) suggested that ad clutter impairs search for content (hinder search), interrupts processing (disruption), and degrades the quality of media processing (distraction), which would create negative attitudes toward advertising and media. Elliott (1998) also showed that perceived ad clutter was related to less favorable attitude toward advertising. The empirical evidence from these few studies suggests that ad clutter can have a negative effect on attitudes and behavior. Therefore, the following hypotheses are proposed: 
METHOD
The research questions and hypotheses were investigated using a controlled lab experiment that employed real-world web stimuli. A fully-crossed 7 × 2 between-participants design (7 levels of frequency and 2 levels of clutter) was used in the experiment.
Participants
Two hundred and fifty undergraduate students (150 females and 100 males) enrolled in communication classes participated in the experiment for extra credit. Participants were randomly assigned to one of fourteen conditions and were exposed to an experimental website. At the time of recruiting, participants were told that the study concerned students' using the internet to learn. All participants signed an informed consent form prior to their participation in the experiment. Participants ranged in ages from 18 to 37 years, with a median age of 20.
Stimulus Website
Fourteen experimental news websites were created for this study. To increase external validity, all the ads and news stories were obtained from the CNN Interactive website. The websites were designed to look similar to CNN Interactive: The CNN logo appeared on the upper left corner, and other common links from the CNN Interactive website also appeared on left-and right-hand sides with slight modification. Each of the fourteen websites contained 20 news stories, most of them downloaded from the CNN Interactive website. News stories were carefully selected to avoid content effects. Each news story was then edited to have 150∼200 words in order to make it fit on one page. For stimulus banners, a pretest was conducted to select moderateinterest brands to college students. In order to rule out ad-specific effects, two stimulus brands were chosen for this study: United Airlines and DirecTV. In designing stimulus banners, three different banners for each stimulus brand were downloaded from the web and then combined as one (468 × 60 pixels). The stimulus banners were not placed in the first or last page to avoid primacy or recency effects. Further, each condition had two versions with different orders of banners, in order to minimize order effects. Each webpage contained one animated banner placed at the top: either a stimulus or non-stimulus banner.
Experimental Treatment Conditions
For frequency conditions, stimulus banners were inserted according to the frequency condition (see Table 1 ). In frequency one condition, for example, two stimulus banners (one each of United Airlines and DirecTV) along with 18 non-stimulus banners were inserted into 20 different webpages. Likewise, in frequency seven condition, 14 stimulus (seven United Air ads and seven DirecTV ads) and six non-stimulus banners were inserted into the 20 different webpages. 6 (14) 6 (14) + 4 × 20 * The two target ads used in this study were United Airlines and DirecTV. * * stimulus ads: 468 × 60 pixel banners. * * * clutter ads: 120 × 60 pixel banners. NOTE: Participants in all 14 conditions were exposed to 20 stimulus banner ads of size 468 × 60. Of these, some were target ads, depending on the frequency condition, and are indicated in parenthesis. The remaining ads, whose number is indicated to the left of the parentheses, were banner ads of the same size but were not target ads. They advertised a variety of other products and were never repeated. In addition, in the Clutter conditions, each of the 20 pages in a given condition's website consisted of four so-called Clutter ads that were smaller in size (120 × 60). See Figures 1 and 2.
In developing clutter conditions, four different small banners (120 × 60 pixels) were inserted into each webpage: two banners on the left and the other two on the right. Therefore, the only difference between clutter and non-clutter conditions is that the former had these four small banners on the webpage, whereas the latter did not. Except for these frequency and clutter manipulations, the content on all 20 pages of each one of the 14 websites was held constant. Finally, experimental webpages were uploaded to four different ftp sites for easy retrieval of webpages during experimental sessions.
Procedure
The experiment was administered to groups of participants in a computer lab, which had a series of computers with high-speed internet connection. Upon arriving at the lab, participants were welcomed and asked to sign the informed consent form. They were then told that they would read a series of news websites. Participants were also told that each webpage will automatically roll over to the next one after a preset amount of time, and that they could use the mouse only when they needed to scroll down a webpage. After viewing all the webpages, participants were asked to fill out the study questionnaire.
Dependent Measures
The dependent variables used in the study were Ad Recall, Ad Recognition, Attitude toward Ad, Attitude toward Brand, and Trial Intention. A free recall question (e.g., Please list as many ads as you can recall from the webpages you visited today) was asked to measure participants' recall for the ads. For Ad Recognition, a series of eight multiple choice, closed-ended questions were used for each of the two target ads. The first of these questions for each ad asked participants to recognize the brand of the target ad from among a choice of competing brands (i.e., other airlines in the case of United, and other TV services in the case of DirecTV), for example, which one of the following airlines was advertised on the web pages you saw today? (This lone item will, henceforth, be referred to as the Brand Recognition Question). In order to measure attitude toward ad, ten 7-point Likert scale items were derived from Machleit and Wilson (1988) . These were good/bad, pleasant/unpleasant, entertaining/unentertaining, favorable/unfavorable, appealing/unappealing, believable/unbelievable, impressive/unimpressive, attractive/unattractive, informative/uninformative, and eye-catching/non eyecatching. Internal consistency analysis for attitude toward ad scale items revealed an alpha coefficient of .97. Attitude toward the brand was measured by the three 7-point Likert scale items used by Muehling and Laczniak (1988) : good/bad, unfavorable/favorable, negative/positive. Finally, trial intention was measured by the three-item 7-point Likert scale anchored between "unlikely" and "likely," used by Yi (1990) , for example, what is the likelihood you would buy the product in the ad?
Coding and Analysis
In coding the data for free recall, subjects who correctly recalled the brand in the stimulus ads were coded as "1." Participants who did not recall the brand correctly but described some details of the ads were coded as "0.5." Participants who did not recall the brands or describe the ads were coded as "0." For recognition, each correct answer was coded as "1," whereas each wrong answer was coded as "0."
For testing hypotheses, an analysis of variance (ANOVA), with seven levels of frequency, two levels of clutter, and self-reported internet experience in years as independent variables, was used. This model was run for each dependent variable separately. In analyzing data for ad recognition, attitude toward ad, attitude toward brand, and trial intention, those participants who did not correctly answer the brand recognition question were excluded.
RESULTS
Hypothesis 1a and 1b predicted positive effects for advertising frequency on both ad recall and ad recognition. The analysis showed a significant main effect for frequency on ad recall, F (1, 242) = 8.31, p < .005, but not on ad recognition, F (1, 72) = 2.49, p > .10, but both were in the hypothesized positive direction. Therefore, H1a was supported by our data whereas H1b was not. However, it must be noted that the main effect of frequency on ad recognition approached significance (p = 0.11). Hypothesis 1c predicted positive effects for frequency on attitude toward ad. The analysis failed to support this hypothesis, F (1,72) = 1.94, p > .10. For Hypothesis 1d, which predicted a positive effect for frequency on attitude toward brand, a marginally significant effect emerged, F (1, 72) = 3.18, p = .07. In addition, there was a significant main effect for frequency on trial intention, F (1, 72) = 12.36, p < .001, thereby lending support to H1e.
Hypothesis 2a predicted a negative effect for ad clutter on ad recall. The analysis failed to support this hypothesis, F (1, 242) = 1.92, p > .10. However, a significant main effect for clutter on ad recognition was obtained, F (1, 72) = 6.65, p < .05, thus supporting H2b. But, H2c, H2d, and H2e were not supported because effects for clutter on attitude toward ad, F (1, 72) = .35, p > .10, attitude toward brand, F (1,72) = .73, p > .10, and trial intention, F (1, 72) = .29, p > .10, were not statistically significant.
Although we did not predict any interactions, a couple of important two-way interactions were observed. There was a statistically significant interaction between clutter and frequency on attitude toward ad, F (1, 72) = 4.30, p < .05. This interaction showed that while frequency did not affect users' attitude toward ad in a non-cluttered environment, frequency of exposure had a positive impact on users' attitude toward the stimulus ads in a cluttered environment. Another interaction, between frequency and level of internet experience on recognition, approached significance, F (1, 72) = 2.50, p = .11. This interaction indicated that when the frequency is low, the level of internet experience did not matter. However, when the frequency is high, the level of internet experience had a positive impact on users' recognition of the stimulus ads.
In sum, results from the analyses suggest that frequency can be a powerful determinant of advertising effectiveness. Specifically, it is found that the frequency effects were significant on ad recall, attitude toward brand, and trial intention. Contrary to our expectations, however, the effects of banner clutter were weak across dependent variables. The clutter effects were significant only on ad recognition.
DISCUSSION
The present study investigated the effects of frequency of exposure to banner ads, ad clutter, and the level of internet experience on online users' memory, attitudes, and behavioral intent in web advertising environment. The results of this study have important theoretical and practical implications for web advertising.
A major finding in this study is related to the frequency effects on advertising effectiveness. Our analyses revealed relatively significant frequency effects on ad recall, attitude toward brand, and trial intention. Although the internet provides a somewhat different environment compared to traditional media, our results in general indicate that frequency can be an important determinant of the effectiveness of web advertising. Our results are somewhat consistent with recent studies on the frequency effects on ad recall and ad recognition in an internet environment, as well as earlier studies on frequency effects on attitude toward brand and behavior in traditional media (Janiszewski, 1993; Shapiro et al., 1997) .
The results also suggest that despite the widespread concern from the advertising industry on the effects of frequency on advertising effectiveness (Colkin, 2000) , frequency can still positively affect users' memory and, further, attitude toward brand and trial intention.
Contrary to our predictions, however, the clutter effects were relatively weak across dependent variables. Our results on the clutter effects are somewhat inconsistent with prior studies on advertising clutter (Webb & Ray, 1979; Mord & Gilson, 1985; Ray & Webb, 1986) , which in general resulted in negative clutter effects on ad recall and ad recognition. Past research has demonstrated that the effects of clutter may be moderated by variables such as brand familiarity (Webb, 1979) , individual differences (Ha, 1996) , length of advertisement (Mord & Gilson) , and involvement (Cobb, 1985) . We suspect that one such moderating variable in the internet advertising environment is interactivity. For example, with traditional media such as television or radio, audience members are relatively passive and are forcibly exposed to commercial messages. On the internet, however, users have the freedom to choose the content of a webpage and, therefore, it may be fair to say that they have freedom to process information selectively. Thus, when users on the internet face cognitive overload situation, they would find a strategy to cope with it. That is, they may or may not pay attention to cluttered ads, depending on their cognitive capacity.
Another possible explanation for weak clutter effects might be that internet users may have become accustomed to cluttered webpages. For example, in the context of clutter effects in traditional media, Brown and Rothschild (1993) argue that since advertising clutter has already reached a high level, further increase in clutter is relatively "harmless." This may be true for internet environment, too. As the internet gets mature, users may get used to clutter ads on the internet. Thus, clutter ads may not introduce as much noise as one may expect. However, this explanation is somewhat contradictory to cognitive overload (Conklin, 1987) and limited capacity theory (Lang, 2000) . One reason for this contradiction might be that banner clutter may consume only a small portion of cognitive resources and may not reach the level sufficient enough to create cognitive overload. Collectively, our study indicates that clutter is not a major threat to advertising effectiveness on the internet.
The two-way interaction between frequency and clutter on attitude toward ad also holds theoretical and practical implications. This interaction indicated that frequency does not matter in the non-clutter condition. However, when the same ad was displayed with other ads cluttering the website, frequency had a significant positive impact. This is somewhat counterintuitive because it contradicts the interference explanation (which suggests a negative cognitive impact of target ad in a cluttered environment). One possible explanation is that, as previously discussed, clutter may have less impact as one would expect in the web advertising environment. It may be possible that strong frequency effects override negative effects of clutter, resulting in a positive attitude toward the ad when the ads are cluttered. However, this does not explain the flat line for frequency effect on attitude toward the ad in the non-clutter environment. Therefore, the positive effect of frequency on attitude toward the ad appears to be exclusive to a cluttered ad environment. We may speculate that the mere-exposure effect in a web advertising scenario is realized only when the stimulus ad is contrasted with a background of nondescript ads that keep changing from page to page. The stimulus ad is the only one that reappears from one page to the other, thereby "standing out" from the crowd. Clearly, further research is needed to test this theoretical proposition based on visual distinctiveness leading to positive attitudes.
Limitations
This study has some limitations. First, the experiment was conducted in a controlled environment. For example, time was controlled in this study, but this is not realistic in the real world. If users were given more time to browse the webpages, they might display a different navigation behavior. Second, regarding the frequency conditions, our study employed frequency one through seven. Different frequencies may result in different results. Finally, regarding the clutter conditions, only four small banners of the same size were used. Different numbers and shapes of banners may result in different results. Future research should systematically address these externalvalidity limitations of the current experiment.
Future study would also benefit by distinguishing task-oriented users from casual users. Given the fact that one of the most distinctive characteristics of the internet is providing tools, such as search engines that help users find specific information, task-oriented versus casual browsing on the internet would make a significant difference in measuring the effectiveness of banner advertising and other forms of persuasive communications in this new medium.
